Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; disorder in main residue; R factor = 0.046; wR factor = 0.139; data-to-parameter ratio = 16.3. , 2,3,7,8,12,13,17,18-octaethyl-5,10,15,20tetraphenylporphyrin dichloride toluene 1.33-solvate, C 60 H 64 N 4 2+ Á2Cl À Á1.33C 7 H 8 , displays a highly S 4 -saddled porphyrin core with the C atoms displaced 1.23 (9) Å out of the N 4 plane. All N atoms are protonated and form hydrogen bonds [NÁ Á ÁCl = 3.206 (1) Å ] with chloride anions. An S 4 symmetry axis passes through the porphyrin center. The phenyl group of the porphyrin is disordered over two sites, with occupancies approximately 0.6:0.4. Experimental Crystal data C 60 H 64 N 4 2+ Á2Cl À Á1.33C 7 H 8 M r = 1034.90 Cubic, I43d a = 25.8135 (2) Å V = 17200.5 (2) Å 3 Z = 12 Mo K radiation = 0.16 mm À1 T = 100 (2) K 0.42 Â 0.32 Â 0.29 mm Data collection Bruker APEX II CCD areadetector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 2004) T min = 0.936, T max = 0.955 176336 measured reflections 4414 independent reflections 3859 reflections with I > 2(I) R int = 0.040 Refinement R[F 2 > 2(F 2 )] = 0.046 wR(F 2 ) = 0.139 S = 1.15 4414 reflections 271 parameters 42 restraints H-atom parameters constrained Á max = 0.42 e Å À3 Á min = À0.20 e Å À3 Absolute structure: Flack (1983), 2073 Friedel pairs Flack parameter: À0.07 (7) organic compounds o3128 # 2007 International Union of Crystallography
supporting information Acta Cryst. (2007) . E63, o3128 [https://doi.org/10.1107/S1600536807027018] The highly saddled octaethyltetraphenylporphyrin-[H 4 OETPP] dichloride toluene 1.33-solvate Chuanjiang Hu, Bruce C. Noll and W. Robert Scheidt S1. Comment Different macrocycle conformations are believed to play an important role in a variety of protein complexes. (Senge 1992 ; Barkigia et al. 1988) Porphyrins bearing large and sterically interacting substituents at the porphyrin periphery have been synthesized successfully to yield tetrapyrroles with significantly distorted macrocycles. For one such porphyrin, octaethyltetraphenylporphyrin (OETPP), its free base and diacid salts have been reported (Regev et al. 1994 ; Barkigia et al. 1995; Senge et al. 1994; Senge & Kalisch, 1999) . We report herein the molecular structure of another diacid salt of OETPP as a different solvate, [H 4 OETPP]·2Cl·(C 7 H 8 ) 1.33 . Figure 1 shows the thermal-ellipsoid plot of the cation, H 4 OETPP 2+ . This porphyrin has an S 4 symmetry axis through the porphyrin center. The asymmetric unit is one-fourth porphyrin. The neighboring pyrrole units are displaced pairwise above and below the mean plane. One of the most important features is the severe saddling of the porphyrin core. The displacements of the porphyrin core are also shown in Figure 1 . The average displacement of the β-carbons from the four nitrogen mean plane is 1.23 (9) Å, which is similar to those in other diacid salts of OETPP (Barkigia et al. 1995; Senge et al. 1994; Senge & Kalisch, 1999) . Saddling is also shown by the tilt of pyrrole rings away from porphyrin mean plane. In the title compound, the average of the dihedral angle between pyrrole and porphyrin mean plane is 38.25 (4)°.
The four pyrrole N atoms are protonated, they show alternating up-and down-displacements. As shown in Figure 2 , two chloride anions are held at both sides of the porphyrin plane by hydrogen-bonds to pyrrole nitrogen. The Cl···N distance is 3.206 (1) Å, which is comparable with 3.15 and 3.23 Å in [H 4 OETPP]·2Cl·CH 2 Cl 2 (Senge & Kalisch, 1999) .
S2. Experimental
During the metallation of H 2 OETPP (Adler et al. 1970) , the reaction solution was washed by 2 mol/L HCl solution. The resulting material was crystallized in toluene, which yielded [H 4 OETPP]·2Cl crystals as an impurity.
S3. Refinement
The structures were solved by direct methods using XS (Sheldrick, 2001) and refined against F 2 using XL (Sheldrick, 2001) ; subsequent difference Fourier syntheses led to the location of all the remaining non-hydrogen atoms. For the structure refinement all data were used, including negative intensities. All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were idealized with the standard SHELXTL idealization methods. The program SADABS was applied for the absorption correction. The phenyl group of the porphyrin molecule is disordered over two positions.
The final refinement gave the occupancy for the major component as 0.58 (4). The toluene solvate is disordered around a threefold axis, its occupancy is fixed as 0.33333 and the phenyl ring was refined as a rigid group. Anisotropic displacement parameters for atoms of these groups were refined by similar U ij restraints (SIMU). Rounding errors create differences between reported formula and that calculated by checkCIF. The molecular structure showing 50% probability displacement ellipsoids. Only the major component of the phenyl group is displayed. The displacements of the atoms of the porphyrin core from the mean plane defined by the four nitrogen porphyrin atoms are also given in 0.01 Å.
Figure 2
Crystal structure of the title compound with hydrogen bonds as shown in dashed lines. 
where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.003 Δρ max = 0.42 e Å −3 Δρ min = −0.20 e Å −3 Absolute structure: Flack (1983) , 2073 Friedel pairs Absolute structure parameter: −0.07 (7) Special details Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0275 (7) 0.0229 (6) 0.0242 (6) 0.0000 (5) −0.0019 (5) −0.0001 (5) C2 0.0319 (7) 0.0240 (7) 0.0250 (7) −0.0005 (6) −0.0039 (5) −0.0011 (5) C3 0.0295 (7) 0.0265 (7) 0.0263 (7) −0.0026 (6) −0.0029 (6) −0.0039 (6) C4 0.0252 (7) 0.0257 (7) 0.0260 (7) −0.0037 (5) −0.0014 (5) −0.0015 (6) 
